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np Al IMMUNO L' ' TREATMENT FOR 
INFI AMMATO " V El DISEASE 

This application is a continuation-in-part of U.S. Application Senal No. 
09/247,396, which claims pnonty from U.S. Provisional Application No. 60/074,193 
filed on February 10, 1998. 

R^rKr.ROUl" " THF INVENTION 

Inflammatory bowel disease (IBD) refers to serious, ehrome disorders of the 
intesttnal traet and specifically includes ulcerative coUtis (DC) and Crohn's disease. 
IBD is often confused with imtable bowel syndrome (IBS). IBS refers to a w,de 
spectrum of digesttve problems ranging from common discomfort after eahng, to 
dtarrhea, consttpation, al.emattng dtarrhea and constipat.on, or any of these w,th 
abdomtnal pain. Lin Chang et al., 1994 IM-ln.erna, Medicine (USA>15,2 (pp. 27-30, 32- 
34) mlBS unUketn IBD. there is no inflammatory componem. In fact, e.am.nat.on of 
the tissues of the intestine and colon etther by x-ray, scope, or biopsy reveals no 
abnormalities. The symptoms of IBS appear to be related to disturbances m 
gastrointestinal motihty. While IBS ,s a serious condttion, it is not an autormmune 
disease as ,s IBD. Approximately 500,000 Amencans are afflicted with IBD. and there 
are about 40,000 new cases of IBD diagnosed each year ,n the U.S. Although IBD 
encompasses both UC and Crohn's dtsease, the two diseases dtffer in the.r pathology. In 
UC the inner limng of the large tntestine (colon or bowel) and rectum becomes 
mfl'amed. Inflammat.on usually begins in the rectum and lower (s.gmotd) tntesttne and 
spreads upward to the ent.re colon. UC rarely affects the small .ntest.ne except for the 
ileum Pafients suffering ft-om Crohn's disease exhibit a dtfferen. pattern of 
mflammatton and ulceration. Crohn's disease often produces a patchy type of 
rnflammatton that is deeper ,nto the mtest.nal wall than the superfical ,nflammat,on of 
UC Furthermore, Crohn's d.sease can tnvolve any portion of the d.gest.ve tract, 
including the small and large tntest.ne, the stomach, and even the esophagus. The 
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deeper .ntlamma.ion of Crohn's disease leads to complications such as large 
hemorrhoids, rectal abscesses, or fistula that are not seen in UC. 

The cause of IBD is unknown. Lotberg, R. (1997) J. In,. Med. 24I:XA. Many 
theones exist, but none have been proven. One leading theory suggests tha, some 
mfeetious agent, poss.bly a vims or bacterium, interacts with the immune system to 
trigger an tnflammatory reaetton in the tntestinai wall. More recently, evtdence has been 
mounttng to suppon the role of genes m the development of the disease. Such evtdenee 
mcludes the increased chance of developing IBD rn rela.rves of IBD patients, the 
clustenng of the disease withtn families, the associatton of IBD wrth other genet.e 
svndromes, and ethn.e vanations ,n disease frequencies. Stnce multiple genes are most 
hkely involved with the development of IBD, it is dtff.cuh both to accurately predtc. 
which family members w,ll develop IBD, and to rdentify the genes involved. Thus far, 
four chromosomal regtons have been impUca.ed as eontnbuting to IBD suseeptibthty. 
Of these, a region of chromosome 16 has been confinned. 

Recent advances in understanding the role of the immune system in IBD have 
come from the establishment of strams of mtce that develop intestmal inflammatron 
becauseofthe loss of spec.ftc genes controlling the immune response. The development 
of these animal models indicates that aberrant funetiontng of T cells could be respons.ble 
for the development of IBD. The chronic inflammation which is found in IBD may be 
the result of continuing development and activation of T-helper I (THl) cells in the gut- 
associated immune system. This conclusion ,s supported by the observation of enhanced 
TH 1 cell activity in patients with Crohn's disease. 

Sufferers of Crohn's disease exhibit inflammation of the intestinal mucosa and 
submucosa whtch likely affects the nonnally ttght junctions between adjacent 
enterocvtes. When viewed under the light m.croscope, however, the enterocytes appear 
intact (MacDonald,T.T.,etal. \W BalUere's Clin. Gastroenierol S:l-34). An 
impaired mucosal barner has been shown ,n adults and children w,th Crohn's disease 
andinterestmgly.evenintherelatrvesofCrohn'spatientswhohavenotyetdeveloped 

the disease (Hollander, D., et al. 1986 Ann. Mem. Med. /05-.883-885). 
30 Treatment of IBD typtcally begtns w,th stero.ds and 5-am,nosalicyhc acd (5- 

ASA) drugs. The majonty of patrents (about 70%) respond well to steroids and 5-ASA 
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patient. Hanauer, S.B. (1P96) *w £"8- ^- ^^^'"^^ „^ 
because IBD ,s no, a curable d.sease (except for surgery ,n the case . P 

«... . H. — „ 

for the 30% severe IBD patients. 
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^ S ASA druRS can be considered the "classic" 

treatments tor IBD, ana tor 
97fi;:423-432. treatment of IBD is increasing in 

----- 

orderbo.h.oovercome,helong-.e™s,deeffec ^^^^^ 
, ofpa.ien,s»hoao„otrespo„d.oeith.s,«o,aso,™^^ 

15 effective in treatmgUC, but only m g 
immunosuppressants is the lag imic 

months) in IBD patients. disease. 
,5 .s32t,mestheno™aira.e. ^-^"^ ; " „,,,„,erri*. About 

, HBD by .mravenous administration of immunoglobulins has been 
Treatment of IBU by mIra^ , 07.01. lOO Wolf A., et al„ 

(LevineD.S.,etaL.1992^»,.i.G..<™»'-'''«7.91 100, 



to recur. 

30 

investii 
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1 12:385-386; Schmidt, C, 1990 Klmkarzt /9.552-558, 

; Tu ^ 7(1-771 -727) with inconsistent results. 

e.e.. — on..n.,SOw.....— ^^^^ 
,„ve„tion prov,des effective method, for treat.ng both UC and 
administration of a human immunoglobulin preparat.on^ 

— ™^.metbodoftreatin.n— or.bo^^^^^^^^^^ 
,BO>.nTp n„needthereof.h,ebeompnse.ora,>.adm,m.tenngtot ep.^^^ 
reivealu„tofapoo,edhumanpoWc.ona,immuno,obutmp.^^^^^^^^^^^ 
„etbodanowstreatn,entofmucosa..n— .omtheu.^^^^^^^ 

^^^^^^^ 

, — ofthepresentmventtonmavbe™ b^^^^^^^^ 
for prepanng tntravenous and tntramuscular (parenteral) 
Suitable,mmunogl„bu..npreparat.onsma,a,sobeo«a^^^^^^^^^^ 

_,obuhnprepar«^^^^^^^^^ 

■"""^■^":s:!:t\^t::^^^m^^^^^^^^^^ 

)0 preparation compnses at leasL uu . ^rTA^ The 

, r and immunoglobuhn A (IgA). me 

25 ,mmunoglobulinpreparat,onmaybedonealoneormeomb,„at,onw 



regimes. 
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Example I , as assessed wi.l, .he 6.h urinary recovery of d.fferen.-si.ed polyethylene 
glycols (mol. weights 282-1030 Da), .f,,(,losed 
Figure 2 paphieally deprcts mucosal ba^er characensfcs before (closed 
.y™bol,ar,dafter(ope„sy.bol,oral,ntn,u„og,obul,n.rea,n,e,,t.thepat.e„tof 

E^ple 2, as assessed w,th Ute 6* urinary recovery of different-s.zed polyethylene 
glycols (mol. weights 282-1030 Da). 

mucosalinflammationassocatedwrthlBDcanbeefTecttvelytreatedbyoral 
admrnistratronofapooled human po,yc,ona„mmunoglobulin,lG,preparat,o„.I one 

elb mentmucosal—onassoctatedwithlBDeanh^ 

*e luminal s,deofthemucosabyoraladmin,stra„o„ofapooledhumanpoyconal 

|„lobuli„(,G)preparation.Theprese„t,nvent,on.herefore,,suse^,J.^ 
preventing, rnhibrtmg. and/or ame«ora.,ngm«amed and impatredportronsofthe 

oastrointestinal tract in patients suffering from IBD. 

' Morespec,f,ea„y,maccordancew,ththepresentinvention,apat,entsuf^enng 
from.BD,s,reatedbyoral.yadm,nis.enngatherapeuticallyeffect,veamountofa 
;ooledhuman,mmunoglobu,mpreparat,onforat,me and under cond.t.onss„^^^ 
prevent, ,nh,b,t,and/oramel,oratemucosal,nflammat,onand,mpa,rmen.,n that portron 

ofthe gastrointestinal tract affected by the disease. 

,susedhereina"pooledhumanpolyclonaHmmunoglobu,mprepa,.„on 

.ferstoan,mrnunoglobul,neompos,,,onconta,n,ngpolyclona,— 
from theplasmaofthousandsofhuman donors. The polyclonal antrbodresofthe resent 

L,ronarenon.ant,genspec,f,candmayinc,ude,gG,,gA,..M,etc.orfra^ent 

telApreferred polyclonal .acttoneontarnslgO for treattng—^^^^^^^^^^^ 

globuUns.Ano,herpreferred,mmunoglobul,ncompos,tioneonta,nsabout95/.toabou 
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, sZL. preferred in,™„og,obul,r, co.posi„on contains a, leas, abou, 25 /. 
::;;:l„L,e.a.,ea.ab...^^^^^^^^^^^^^^^^^^^ 
25%lgM,togetherwi.h.raceamountsofclo.t,ngfactorsn,V , 

' ^'""^'"t!lere,n,nrea.,nrand — refer.a^^ 

a therapeutieally effeCve amount of a pooled human polyelona, immunog.obuhn 

=— ^^^^^ 

art. Normally, immunoglobulms for use m IMIG IM P 
ftomhuman volunteers and mayeonrprisevary,ngan.oun.sof.hef.vec ses 

lunoglobulrns; IgA, .gO, IgM, IgE and IgD. Preferably, an — 
;eparalsu«eforuselnrben,e.bodsof.bepresen.ln..^^^^^^^^^^ 
plmrnanrlylgOorlgA— globu„ns,oram,xtureof,gGand,gA 

■-r— ,obu..nsforora,admm,.^^^^^ 

nrpnared bv Cohn fractionation (Cohn et al., iv^o, 

A,n. aen,^ Soc. 68.459 475 O y „uracentr,fugat,on 
.e.odofK,stlerandN— 162K^^^ 

(Bamndemetal., 1962 ro.Sa"«. 7.157-174), pH J 

e ,M4I 151) frae.,ona.,on (Schneider .(a/., 1976 VoxSang.31. ) 
5a„g.,i'.14l-151).tra , p™, M.rf.,//8-.845-868; Kneapler <;< a/., 

enz^atic modification (Fahey et al., 1963 J. Erpe,. M 
S-o. S«„g..52. .59-164), structural mod,f,cat,on (Barundem et al.. 
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L, ,,77Ko.vS«,,..i-':n5-,8U,reduc.,o„a„d.Manon(U.S.Pa.en.No.3,903,2^^^ 

,r L e. al 1946 J .1,.. Che^- Soc 66:459-475, incorporated herern by reference). 
,„,o..prcpara.,o.or.e,„ — 

=::::;::;::::— 

orb odplcrs. The,™r.u.rog,obu,,„preparat,o„sforuse,n.he™erhodso 
3 r: — ™,berendereasa..roraU^^^^^^^^^^^^^ 

used for rendering safe .nmrunog.obu.in preparations for rntravenous adn„n,s tranon 

be found e g. in Romer J., et ai., 1982 Vo. , 3 . 

Sar,, «-74-80; and Rutter G.H. 1994 i. f^eurosurg. Psych.a,. 57 (Suppl.).2-5. 
:::o.ac.one,npart,enlar,.asprovenver.e.ect.ve,ne,,— 
enveloped .dnonenvelopedv,™ses,ne.ud,nghepatit,sCandhnp 

• mivvnichtelmuller, H. 1993 Biologicals 27.259-2b8, 

r^rXatentscrtedrntb^^ 

inrntunoglobulrns for use ,n practrcng tbe ntethods of.be present rnvent.on ™a, 
,0 alsobebta.ned.brougbco.,nerc,a,sources.Sucbsourees,ne.ndebutare™^^^ 
l.BayRbo-D«ru„Dose,Ba,erB,o,ogical),BahRho-D«M,n,-Dose,Ba>er 
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Biological), Gamimune N®, 5% (Bayer Biological), Oamimune m. 5% 
SolvenUDCergent Treated (Bayer B.o.ogical), Ga™mune m. 10% (Bayer B.ological), 
Gammagard S/D® (Baxter Healthcare), MICRhoGAM® (Ortho Diagnosttc), 
RhoGAM® (Ortho Diagnostic), SandoglobuHn LV.® (Novarts), Polygam S/D® 
5 (Amencan Red Cross). Ve„oglobul,n-S® 5% Solution Solvent Detergent Treated (Alpha 
Therapeutic),Venoglobulin-S® 10% Solution Solvent Detergent Treated (Alpha 
Therapeutic), VZIGS (Amencan Red Cross), IgAbultn® (Immuno AO, Vienna, 
Austna) and lntraglob,n-F » (Biotes. Pharma GmbH, Frankte, Germany). The 
commereial source of immunoglobulin preparation for use ,n the methods of the present 
,0 invention ,s not cn.ical as studies have shown that different commercial products or 
intravenous use in different apphcations performed e^uivalen.ly. Schiff R.I e. a - I 
J cm. in,n,un. I70):2U2S; Haque, K.N., etal., 1995 Clin. E.p. In,n,uno,. 707:328-333. 

The orally admtnistrable phannaceutical composttions for use in practtcng the 
methods of the present invenfon compnse a pooled human polyclonal immunoglobuhn 
, 5 preparation in a therapeutically effective amount in a pharmaceu.ically acceptable camer 
with or without an inert diluent. The earner should be assimilable and edible and 
includes liquid, semi-solid, e.g. pastes, or solid carriers. The use of such earners enables 
formation in hard or sort shell gelatin capsules, tablets, pills, or an elixir, suspension, 
syrup or the like. Enteric coated tablets, capsules or pills are especially helpM in 
20 preventingpossibledenaturationofimmunoglobulininthestomachorupperbowel. 

Except insofar as any conventional media, agent, diluent or carrier is incompatible with 
the immunoglobulin preparations of the present invention, its use m an orally 
admmistrable immunoglobulin for use in practicing the methods of the present invention 

is contemplated. , , ,• 

Requirements for a carrier, diluent, media or agent m the immunoglobulin 
preparation for use in the methods of the presem invention are that it no. harm the 
recipient, that it not be detnmental to the immunoglobulin and that the immunoglobulin 
be stable therein. Examples of earners or diluents include fats, oils, water, lipids, 
liposomes, resins, binders, fillers and the like, or combinations thereof The 
30 immunoglobulin may be combined with the earner by solution, suspension 

emulsification, admixture, encapsulation, absorption, adsorption and the like. The 
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e^er.ho.d protect .he i«e«n.yofthei.n,u„og,obuHn.o,ecu,e.He,*y.a,n.ai„,n, 

ripe.iceffec,,vene..T.e.e™— 

, k.i„„ effective for the prevention, mh.b.l.on, and/or 
taniunoglobulin preparafon betng effect, e fo P 

amelicratton of disease symptoms assocated w,th IBD such 
5 exhtbited by impaired mucosal barnercharacterisl.es. 

Astab.H.in.a.entmaya,sobe,ncorpora.ed,„.o.hepha— ca 

.ompos,t,„nsforuscm.hemethodsoftbepresen.mvent,oninordcrtop^^^^^^^^^^^ 
Lmunog,obu,infrom.ossoftherapeuticae„v„y.hrough,e.g..denatura„on E amples 

7 b Ls for use m an orally admin.strable rmmunoglobulm preparatton tnclude 

.eadmin.steredeanbede,e™nedbyaphys.c.anw,tbeons.derat.^^^^^^^ 

^^^^^^^ 

::Llteredmadoseoffromabou.300mg.oabou.Sgramsat,e.^^^^ 
.,,.eaembodiment,ado.ra„geof,romabo.^. 
administered from one to three t.mes a day. The ttme need 

™y be repeated as often as necessary, as detemrmed by a phys.can. 

recurring symptoms. 
,5 ThetmmunoglobuHnpreparanonsuseftlforpracttemgt 

■ i,„„t I 1 00% immunoglobulm. In a more preterrea 

The composmons useful for prace ng example, IgAbulin®. an 

contam other immunoglobultns such as IgM, IgD, and gE. 



■ X u- u nontains 96% leG with traces ot IgA ana igivi. 
Sandoelobulin®, (Novartis which contains yo /o igu 

e„,u„ct,on with co„vent,o„aHrea™en..fcru,cera.,vecoHt,sorCroh„'sd,sease. Thus 

,„„,,e of other 

IBD pat ems can undergo the memoas 01 u v , ^ j , Thp 

.eoord,„gtothe™e.hodsof.hepresen.,nventio„maybeperfom,edon,BDp., ts 
:;:other,conventiona,proeeduressuchasdrug.herap.and/orsurger.haveheen 

„ucosaUn— on.easuraMeh...provednrucosa>harrrereh— 
, „on,torsuchtaproved™eosalbamereharac.eris.,cs,vanouswen-know„.a 
:perforn,ed.Porexan,p,e,.ntest,na.pe™eaH,.ynrayhen,easured— 
Jre and after —huhn.rea.n,e„..s,„ga6.hourun„ar.^^^^^^^^^^^^^ 
ofpo,eth,ene,.coUPBO)500 a„d.000,.o,ecu,arwe,g^.rang^^^^^^^ 
™sprocedure.swen.„ownanddiscussea,nSte„ha™n,ar . e.a.m^2^^^^ 

,0 o/.«..-.28^289;andFa.th-Magnusson,K.,eta,.,.^ 

;«77-286.Us,ng.hisassay,patientsundergoing.reat™ent,naeoorda„ee..hthe 
lehod-f*e present ,nve„t,onexh,H.higher,eve,sof,arge.si.edPEGsbef»e 
:rentandL.eve,sonarge.s,.edPBasaftertreat,.entPa..e„.st^^^^^^ 
_a,ngtothe.ethodsonheprese„t,nvent,o„n,a.havean»p™ve^^ 



:::e:::::s™e;,suehasadeereased,n.deneeo..^^^^^^^^^^^ 

^'"'^=c::::=.tra.ed.the.no^ 

not ,„.ended in any way to hmit the scope of the mvent.on. 
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FX AMPLE I 



The effect of oral administration of an IG preparation was studied in an 1 S-year- 
old girl who had been diagnosed with Crohn's disease engaging the small bowel at 14 
years of age,(based on internationally recognized critena published by Holmqu.st, et al., 
1988 Scani I Gastroenterol 2i:5V-M). Prior to the oral administration of 
.mmunoglobuHn, the patten, had received conhnuous treatment with sulphasalaztne and 
periodical treatment with prednisolone. Since diagnosis she had been hospitatzed 12 
times because of relapse. 

As par, of the ease study, the patient was treated with 1 g of sulphasalazine da.ly 
and ISmgofprednisoloneoncedaily. The patient had jus, complced a 4-week 
,rea,ment wi,h nocturnal enteral whole-pro,ein nutrition wtthou, adequa,e chntcal 
improvement. Table 1 l.sts the relevant laboratory investigations performed on thts 
patient Along with ,he sulphasalazine and prednisolone medication, the patient was 
orally administered 14 ml of IgAbulin® (Immuno AG, Vienna, Austria) three times 
aaily for 4 weeks. The IgAbulin used m this study had an IG concentration of 90 mg per 
ml, of which 60 mg were IgA. Tbe patient's condition improved gradually dunng this 

period. ^ a 

To assess wheto the intestinal mucosal barrier characteristics had been affected, 

, a 6 hour urinary recovery of a mixture of polyethylene glycols(PEG) 500 and 
1000(moleeular weight range 282-1250 Da)(S.enhammar L., et al., 1989; Falth- 
Magnusson. K., et al., 1984) was performed to probe the intestinal permeabihty 
immediately before and ater IgAbulin treatmem. After ,rea,ment, there was less 
recovery of large-sized PEGs, indicating an improvement of the mucosal bamer (Fig. 

5 1.). 
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EXAMPLE 2 



The effect of oral administration of an IG preparation was studied in a 19-year- 
old girl who, at the age of 14 years, had developed inflammatory changes in her buccal 
mucosa, similar to sarcoidosis. Further investigations revealed Crohn's disease with 
small bowel and colonic engagement ftilfilling the diagnostic cntena formulated by 
Holmquist et al. 1988. On admission she was treated with sulphasalazine and had a 
history of blood-stained stools for several months but no diarrhea or abdominal pains. 
Table 1 lists the relevant laboratory investigations performed on this patient. 
Maintaining the sulphasalazine medication, she was also treated with 14 ml of 
IgAbulin® orally three times daily for 4 weeks. Her stools became gradually less blood- 
stained and her general condition improved. 

TABLE 1 



Laboratory Test 


Patient of 
Example 1 


Patient of 
Example 2 


Reference Values 


ESR 


33 


48 


2- 15mm 


CRP 


26 


67 


<3mgr' 


Hemoglobin 


88 


108 


120-160gr' 


Thrombocytes 


623 


482 


180-350x10^" 


S -Albumin 


38 


28 


36-48gr' 


S-Orosomucoid 


1.07 


1.68 


0.29-0.79gr' 


STron 


Not Tested 


2 


14-29nmoir' 



The oral PEG test displayed lower urinary recovery of probes after treatment 

1 5 with immunoglobulin, indicating an improved mucosal bamer as in Example 1 (Fig. 2). 
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